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ABSTRACT

This report provides quarterly and yearly summaries of Hawaii's pelagic
longline catch (numbers of fish) and effort (hooks) reported by five-degree (latitude by
longitude) squares based on the National Marine Fisheries Service longline logbook
program. Species summarized include albacore (Thunnus alalunga), bigeye tuna (T.
obesus), yellowfin tuna (7. albacares), striped marlin (Tetrapturus audax), blue marlin
(Makaira mazara), black marlin (M. indica), swordfish (Xiphias gladius), mahimahi
(Coryphaena hippurus), and wahoo (Acanthocybium solandri). Estimates of catch by
weight are derived from a combination of logbook data and commercial catch reports.
Hawaii's longline fishery has grown dramatically since 1985 and represents the bulk
of the U.S. longline fishery in the Pacific. As a result of this expansion, a federal
regulation was enacted in 1990 requiring longline vessels fishing, transhipping, or
landing fish in the U.S. Exclusive Economic Zone (EEZ) to submit logbooks. This
has resulted in a comprehensive source of information on the domestic fishery both
within and beyond the EEZ. Data summarized here by quarter reflect the seasonal
pattern of fishing. Yearly summaries provide insight into large-scale trends. Species
identification and numbers are provided by the fishermen themselves, and no
independent verification of logbook entries has been attempted in this report.




INTRODUCTION

Hawaii's longline fishery has expanded greatly since the 1980s (Boggs and lIto,
1993; Pooley, 1993). This expansion caused an increase in exploratory fishing and a
shift in the species targeted (Table 1). Historically a tuna fishery, longliners began
targeting swordfish in the late 1980’s and greatly increased their geographical range
of fishing in the 1990’s (Boggs and Ito, 1993; Pooley, 1993). In November 1990, the
National Marine Fisheries Service (NMFS) began collecting longline logbooks from
every vessel operating out of Hawaii (Dollar and Yoshimoto, 1991). Logbooks
contain information on the number of hooks set, geographical position of set, and the
names and number of all fish caught. These data have been summarized in yearly
reports by NMFS (lto, 1991, lto, 1992; Dollar, 1993; Dollar, 1994), without position
data. This report combines longline logbook information on effort, catch, and position
with estimates of quarterly mean weight of fish derived from the state of Hawaii
Division of Aquatic Resources (HDAR) commercial catch reports. Total weight of fish
caught by five-degree (latitude by longitude) "squares" was estimated using number
caught times mean weight. Number of fish caught was used in order to be inclusive
of all fish caught whereas the mean weight is based only on fish kept; thus, slight
overestimation of catch weights is possible. To ensure the confidentiality of individual
fishermen’s reports, the location of catches is only shown where four or more vessels
fished in a five-degree square during a quarter. Data from five-degree bins fished by
fewer than four vessels were pooled as quarterly summaries with position data
removed (See Tables 2 and 3).

The nonconfidential data summaries in this report were originally prepared in
response to a request from the Food and Agriculture Organization of the United
Nations (FAO) for use in generating an atlas of Pacific tuna catches. This report
presents the data summaries, documents the procedures used to generate those
summaries, and provides a low resolution description of the fishery suitable for
general distribution. Fishery performance indices such as catch-per-unit-effort require
evaluation of detailed data on the type of longline fishing effort that is not provided in
this report.

DATA SOURCES

Longline logbook procedures require fishermen to keep an accurate record of
activities and catch. We did not attempt to verify the accuracy of logbook entries.
There may be some cases of species misidentification, inaccurate position data, and
under reporting of catch. For instance, black marlin are much less common than
reported, especially for the first year of the logbook program; both black and blue
marlin probably include misidentified striped marlin, the predominant marlin caught by
Hawaii longliners. Except for marlin identifications, the problems with the data
probably do not impair the overall picture of the fishery. Data are summarized by




five-degree squares using the southeast corner of each square as the reference
point. Thus, sets from longitude 140°-144.99° W, and latitude 15°-19.99° N are
tabulated as total for 140° W and 15° N (Tables 2 and 3). Mapped data are centered
on the midpoint of each five-degree square. Catches in numbers are the actual
numbers by species reported in longline logbooks and catches in weights are the
estimated weights by species in kg based on HDAR data. Logbook information is
continually updated and this report reflects data received as of June 1995. The
tabular data are available in electronic format (upon request).

Commercial fish catches reported to HDAR often include both the number and
weight of catch by trip for longline vessels. Compliance with HDAR reporting
requirements was relatively complete during 1991-94, and the majority of reports
included both number and weight. Quarterly mean weights of each species from
HDAR longline trip reports do not contain individual set locations. No attempt is
made in this report to account for differences in average weight by area; rather, one
mean weight is used for each species in each quarter for all areas. Swordfish are
usually processed at sea and HDAR weights reflect landed weights. Swordfish
weights given here include a 33% increase to convert landed weight to round
weight." Other species are usually landed whole, and no correction for processing is
made here. A list of the taxa summarized (Table 1) shows which species are
presented individually and denotes (with an asterisk) taxa that are grouped into a
category called "other". The other category contains many unidentified species, and
no estimate of weight is given for this group. Mean HDAR weights were available for
the individual species in all quarters except for black marlin in the first quarter of
1993; therefore, overall mean weight from all available quarters was used as an
estimate for average weight of black marlin in the first quarter of 1993. In conjunction
with HDAR, NMFS also sampled commercial fish landings from Hawaii's wholesale
fish markets. These data provide an alternative source of weight estimates that
appear in other reports (lto, 1991; Ito, 1992).

DATA SUMMARIES
Effort

Fishing effort (number of hooks set) and location change seasonally (Fig. 1).
During the first quarter of the year effort is concentrated between latitude 15° and 35°
N, and longitude 150° to 180° W (Fig. 2). During the second quarter the fleet moves
south and spreads farther east and west. Third quarter effort is extended over the
broadest geographical range; whereas, effort in the fourth quarter contracts. Only

'Unpublished data. NMFS Honolulu Laboratory, 2570 Dole St. Honolulu, Hawaii
96822.




during the last two quarters does substantial effort occur north of latitude 35° N.
Annual effort increased from 1991 to 1993 in the number of hooks set and areas
fished, indicating a growth in the fishery as well as the amount of exploratory fishing
(Fig. 3).

Albacore

~ Albacore catch increased every year from 1991 to 1993 and levelled off in
1994 (Fig. 4). Albacore catches averaged by quarter during 1991-94 were never
above 50,000 kg for any five-degree square (Fig. 5). Catches were greatest in the
fourth quarter (Fig. 4) between latitude 30° and 40° N (Fig. 5) and catches were most
concentrated around the main Hawaiian Islands in the second and third quarters.
Yearly changes in the geographical distribution of albacore catches (Fig. 6) appear to
reflect the distribution of effort (Fig. 3), but large catches occurred around the main
Hawaiian Islands in 1993-94.

Bigeye Tuna

Bigeye tuna has been a major target species of the Hawaii longline fishery
since the 1950s. Bigeye tuna catches have increased over the years with a peak of
over 20,000 fish caught in the fourth quarter of 1994 (Fig. 7). Catches by quarter
show that most bigeye tuna are caught in the first and fourth quarters (Fig. 7) around
the main Hawaiian Islands (Fig. 8). Yearly catch distributions show that the largest
bigeye tuna catches tend to occur south of latitude 30° N (Fig. 9).

Yellowfin Tuna

Yellowfin tuna catches do not appear to be increasing (Fig. 10). Only two of
the five-degree squares show an average quarterly catch of over 50,000 kg, and both
occur south of latitude 20° N (Fig. 11). Yearly summaries show the distribution of
catch tends to be concentrated around or southward of the main Hawaiian Islands
(Fig. 12).

Swordfish

Swordfish was a minor component of the Hawaii longline fishery until the
1990s when it became a major target species. Night longline fishing with light sticks
is now practiced by a substantial portion of the fleet. Swordfish catches tend to peak
in 1991 and in 1993 (e.g., over 25,000 fish in the second quarters of 1991 and 1993),
but the maximum quarterly catch in 1994 was just over 18,000 fish in the first quarter
(Fig. 13). No second quarter peak occurred in 1994, and catches were poor.
Quarterly catches clearly show the seasonal nature of the swordfish fishery with large
catches between latitude 25°-35° N in the first quarter, large catches between latitude




20° -30° N in the second quarter, and the most northward distribution of catches in
the last two quarters (Fig. 14). Yearly catches of swordfish contracted from a wide
distribution of large catches in 1993 to a narrower distribution of large catches in
1994 (Fig. 15). Some longline vessels left the swordfish fishery in 1994, and the
reduction in number and distribution of catch may be the result of less effort directed
at swordfish rather than a reduction in the abundance of swordfish.

Striped Marlin

Striped marlin catches were lowest in the third quarter and tended to peak in
the second and fourth quarters (Fig. 16). Quarterly catch distributions indicate that
the second quarter peak is widespread, whereas the fourth quarter peak occurs
around the main Hawaiian Islands (Fig. 17). Yearly catch patterns of striped marlin
indicate that the largest catches tend to be distributed south of latitude 30° N and
especially around the main Hawaiian Islands (Fig. 18).

Blue and Black Marlins

Confusion over marlin species among some longline fishermen has caused
blue marlin to often be reported as black marlin and striped marlin to be reported as
either of these species. The decline in reported blue and black marlin catches after
1991 (Figs. 19 and 22) suggests improved species identification. Based on other
data, the largest catches of blue marlin should occur in the second and third quarters
and this pattern appears during 1993-94 (Fig. 19), but not in the quarterly average
maps of catch (Fig. 20). The annual distribution of reported blue marlin catches (Fig.
21) appears similar to that of striped marlin. Black marlin is the least common marlin
in the Hawaii fishery. Peak catches may occur in the second quarter (Fig. 22).
Quarterly averages of black marlin are never over 50,000 kg for any five-degree
square (Fig. 23). Yearly reported catch of black marlin in any five-degree square
exceeds 50,000 kg only in 1991 (Fig. 24), and this probably reflects species
misidentification.

Mahimahi

Mahimahi catches are numerous but comprise only a small fraction of total
longline catch by weight. Mahimahi catches were smallest in the first quarter (Fig.
25). In the second and third quarters most mahimahi were caught north of the main
Hawaiian Islands at latitude 25°-30° N (Fig. 26). The highest annual catches
occurred in this area during 1992 (Fig. 27).




Wahoo

Wahoo is not a major target species in Hawaii's longline fishery. The number
of wahoo reported for any one quarter for the fishery as a whole was generally less
than 1,000 except when catches peaked in the second quarter (Fig. 28). The largest
catches occur around the main Hawaiian Islands and a little farther north in the
second quarter (Fig. 29). Yearly catch maps show the largest catches are always
south of 25° N (Fig. 30).

ACKNOWLEDGMENTS

This paper was supported in part by Cooperative Agreement Number
NA37RJ0199 from the National Oceanic and Atmospheric Administration (NOAA).
The views expressed herein are those of the authors and do not necessarily reflect
the views of NOAA or any of its subagencies. This paper is JIMAR contribution no.
95-296.




CITATIONS

Boggs, C. H.,, and R. Y. lto.
1993. Hawaii's pelagic fisheries. Mar. Fish. Rev. 55(2): 69-82.

Dollar, R. A, and S. S. Yoshimoto.
1991. The federally mandated longline fishing log collection system in the
western Pacific. Honolulu Lab., Southwest Fish. Sci. Cent., Natl. Mar. Fish.
Serv., NOAA, Honolulu, HI 96822-2396. Southwest Fish. Sci. Cent. Admin.
Rep. H-91-12, 35 p.

Dollar, R. A.
1993. Annual report of the 1992 western Pacific longline fishery. Honolulu
Lab., Southwest Fish. Sci. Cent., Natl. Mar. Fish. Serv., NOAA, Honolulu, Hi
96822-2396. Southwest Fish. Sci. Cent. Admin. Rep. H-93-12, 25 p.

Dollar, R. A.
1994. Annual report of the 1993 western Pacific longline fishery. Honolulu
Lab., Southwest Fish. Sci. Cent., Natl. Mar. Fish. Serv., NOAA, Honolulu, Hi
96822-2396. Southwest Fish. Sci. Cent. Admin. Rep. H-94-06, 38 p.

Ito, R. Y.
1991. Western Pacific pelagic fisheries in 1990. Honolulu Lab., Southwest
Fish. Sci. Cent., Natl. Mar. Fish. Serv., NOAA, Honolulu, HI 96822-2396.
Southwest Fish. Sci. Cent. Admin. Rep. H-91-10, 43 p.

Ito, R. Y.
1992. Western Pacific pelagic fisheries in 1991. Honolulu Lab., Southwest
Fish. Sci. Cent., Natl. Mar. Fish. Serv., NOAA, Honolulu, HI 96822-2396.
Southwest Fish. Sci. Cent. Admin. Rep. H-92-15, 38 p.

Pooley, S. G.
1993. Hawaii's marine fisheries: some history, long-term trends, and recent
developments. Mar. Fish. Rev. 55(2):7-19.




Table 1.--List of common and scientific names of fish taxa summarized in this report.
Data on the first nine species were summarized separately. Other taxa
(marked with an asterisk) were summarized as a single group.

Common name Scientific name
Albacore tuna Thunnus alalunga
Bigeye tuna Thunnus obesus
Yellowfin tuna Thunnus albacares
Broadbill swordfish Xiphias gladius
Blue marlin Makaira mazara
Striped marlin Tetrapturus audax
Black marlin Makaira indica
Wahoo (ono) Acanthocybium solandri
Mahimahi (dolphin fish) Coryphaena hippurus
*Pomfret Bramidae

*Sharks Various families
*Qilfish/Escolar Gempylidae

*Bluefin tuna Thunnus thynnus
*Skipjack tuna Katsuwonus pelamis
*Unidentified tuna Tribe Thunnini
*Indo-Pacific sailfish Istiophorus platypterus

*Shortbill spearfish Tetrapturus angustirostris
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Hawaii longline fishery effort 1991-1994
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Figure 1. Time series of longline effort by quarter showing total number of hooks set
from 1991 to 1994.
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Number of hooks set by quarter averaged over 1991-1994
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Figure 2.

Number of hooks set by the longline fishery by quarter averaged over
1991 to 1994. Data are aggregated into five-degree squares.
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Number of hooks set by year from 1991-1994
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Figure 3. Total number of hooks set by the longline fishery by year from 1991 to
1994. Data are aggregated into five-degree squares.
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Hawaii longline fishery albacore catch 1991-1994
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Figure 4. Time series of albacore catch by quarter from 1991 to 1994. Left axis shows
number of fish caught in thousands and right axis shows estimated weight in
metric tons based on mean weights of fish from each quarter multiplied by the
number caught.
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Albacore catch (kg) by quarter averaged over 1991-1994
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Figure 5.

Albacore catch (kg) by the longline fishery by quarter averaged over
1991 to 1994. Weights are estimated from mean weight of fish from
each quarter multiplied by the number of fish caught in each five-degree

square.
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Albacore catch (kg) by year from 1991-1994
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Figure 6. Albacore catch (kg) by the longline fishery by year from 1991 to 1994.

Weights are estimated from mean weight of fish from each quarter
multiplied by the number of fish caught in each five-degree square.
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Hawaii longline fishery bigeye tuna catch 1991-1994
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Figure 7. Time series of bigeye tuna catch by quarter from 1991 to 1994. Left axis
shows number of fish caught in thousands and right axis shows estimated
weight in metric tons based on mean weights of fish from each quarter
multiplied by the number caught.
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Bigeye tuna catch (kg) by quarter averaged over 1991-1994
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Figure 8.
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Bigeye tuna catch (kg) by the longline fishery by quarter avera
_ | ged over
1991to 1994. Weights are estimated from mean weight of fish from

each quarter multiplied by the number of fish caught in each five-degree
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Bigeye tuna catch (kg) by year from 1991-1994
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Figure 9. Bigeye tuna catch (kg) by the longline fishery by year from 1991 to

1994. Weights are estimated from mean weight of fish from each
quarter multiplied by the number of fish caught in each five-degree

square.
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Hawaii longline fishery yellowfin tuna catch 1991-1994
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Figure 10. Time series of yellowfin tuna catch by quarter from 1991 to 1994. Left axis
shows number of fish caught in thousands and right axis shows estimated
weight in metric tons based on mean weights of fish from each quarter
multiplied by the number caught.
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Yellowfin tuna catch (kg) by quarter averaged over 1991-1994
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Figure 11.  Yellowfin tuna catch (kg) by the longline fishery by quarter averaged
over 1991 to 1994. Weights are estimated from mean weight of fish

from each quarter multiplied by the number of fish caught in each five-
degree square.




Yellowfin tuna catch (kg) by year from 1991-1994
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Figure 12.  Yellowfin tuna catch (kg) by the longline fishery by year from 1991 to

1994. Weights are estimated from mean weight of fish from each
quarter multiplied by the number of fish caught in each five-degree

square.
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Hawaii longline fishery swordfish catch 1991-1994
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Figure 13. Time series of swordfish catch by quarter from 1991 to 1994. Left axis

Catch (metric tons)

shows number of fish caught in thousands and right axis shows estimated
weight in metric tons based on mean weights of fish from each quarter

multiplied by the number caught.
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Swordfish catch (kg) by quarter averaged over 1991-1994
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Figure 14.

Swordfish catch (kg) by the longline fishery by quarter averaged over
1991 to 1994. Weights are estimated from mean weight of fish from
each quarter multiplied by the number of fish caught in each five-degree

square.
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Swordfish catch (kg) by year from 1991-1994
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Figure 15.

Swordfish catch (kg) by the longline fishery by year from 1991 to 1994.

Weigh’gs are estimated from mean weight of fish from each quarter
multiplied by the number of fish caught in each five-degree square.




54

Hawaii longline fishery striped marlin catch 1991-1994
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Time series of striped marlin catch by quarter from 1991 to 1994. Left axis
shows number of fish caught in thousands and right axis shows estimated
weight in metric tons based on mean weights of fish from each quarter
multiplied by the number caught.
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Striped marlin catch (kg) by quarter averaged over 1991-1994
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Figure 17.  Striped marlin catch (kg) by the longline fishery by quarter averaged

over 1991 to 1994. Weights are estimated from mean weight of fish

from each quarter multiplied by the number of fish caught in each five-
degree square.
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Striped marlin catch (kg) by year from 1991-1994
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Figure 18.

Striped ma_rlin catch (kg) by the longline fishery by year from 1991 to
1994. Welg_ht§ are estimated from mean weight of fish from each
quarter multiplied by the number of fish caught in each five-degree square.
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Hawaii longline fishery blue marlin catch 1991-1994
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Time series of blue marlin catch by quarter from 1991 to 1994. Left axis
shows number of fish caught in thousands and right axis shows estimated
weight in metric tons based on mean weights of fish from each quarter
multiplied by the number caught.




Blue marlin catch (kg) by quarter averaged over 1991-1994
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Figure 20.  Blue marlin catch (kg) by the longline fishery by quarter averaged over

1991 to 1994. Weights are estimated from mean weight of fish from
each quarter multiplied by the number of fish caught in each five-degree

square.
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Blue marlin catch (kg) by year from 1991-1994
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Figure 21.  Blue marlin catch (kg) by the longline fishery by year from 1991 to 1994.

Weigh'fs are estimated from mean weight of fish from each quarter
multiplied by the number of fish caught in each five-degree square.




Hawaii longline fishery black marlin catch 1991-1994
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Time series of black marlin catch by quarter from 1991 to 1994. Left axis
shows number of fish caught in thousands and right axis shows estimated
weight in metric tons based on mean weights of fish from each quarter
multiplied by the number caught.
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Black marlin catch (kg) by quarter averaged over 1991-1994
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Figure 23. Black marlin catch (kg) by the longline fishery by quarter averaged over

1991 to 1994. Weights are estimated from mean weight of fish from
each quarter multiplied by the number of fish caught in each five-degree
square.




62

Black marlin catch (kg) by year from 1991-1994
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Figure 24. Black marlin catch (kg) by the longline fishery by year from 1991 to

1994. Weights are estimated from mean weight of fish from each
quarter multiplied by the number of fish caught in each five-degree

square.
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Hawaii longline fishery mahimahi catch 1991-1994
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Figure 25. Time series of mahimahi catch by quarter from 1991 to 1994. Left axis
shows number of fish caught in thousands and right axis shows estimated
weight in metric tons based on mean weights of fish from each quarter
multiplied by the number caught.




64
Mahimahi catch (kg) by quarter averaged over 1991-1994
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Figure 26. Mahimahi catch (kg) by the longline fishery by quarter averaged over

1991 to 1994. Weights are estimated from mean weight of fish from
each quarter multiplied by the number of fish caught in each five-degree
square.
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Mahimahi catch (kg) by year from 1991-1994

kilograms
> 1-500
o 501 - 5000
O 5001 - 50000
O >50000
1991 1992
50°N 50'N
45°N 45'N -
0o o o o
40°N 40'N
0O o o o O o 0 o 0 0
35'N 35'N -
o o000 ° o QOO0 o o
30°'N - 30°N —
o000 0 ocooo00QQOO0
25°N o Q o 25°'N — o o
(o] . o o -
20N 3 20'N Q
o OO o O o
15°'N — 15°'N o
10°N 10°N
5N - ) 5N~ - ] ’
o — T T T T 0 Ea— T T T T
160°E 170°E 180" 170°'W 160°'W 150'W 140°'W 130°'W 160°E 170°E 180" 170°'W 160°W 150°'W 140°'W 130°'W
1993 1994
50°N 50°N
45°N 45°'N —
40°N — 40°N
O O O o O o (o] o 0 0 O o 0 O
35'N — 35'N
o 000 000 oo 0 00O 0 o 0 0O
30°N — 30°'N
o0 0o O0O0O0O0O0 0 o 00 0 0OO0OO0CO
25°N o o 25'N — o o
-] ] O O . ] ) o "
20°N - Q@ 20°'N — Q@
o O 0O . o OO o
15'N 15'N -
o O o o O
10°'N 10°N
5'N — 5N - - :
0 —— 1 T T 1 0 — | 1 ] T
160°E 170°E 180" 170°'W 160°'W 150'W 140°W 130°'W 160°E 170°E 180" 170°'W 160°'W 150°'W 140°'W 130°W
Figure 27. Mahimahi catch (kg) by the longline fishery by year from 1991 to 1994.

Weights are estimated from mean weight of fish from each quarter
multiplied by the number of fish caught in each five-degree square.
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Figure 28. Time series of wahoo catch by quarter from 1991 to 1994. Left axis
shows number of fish caught in thousands and right axis shows estimated

weight in metric tons based on mean weights of fish from each quarter
multiplied by the number caught.
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Wahoo catch (kg) by quarter averaged over 1991-1994
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Figure 29.  Wahoo catch (kg) by the longline fishery by quarter averaged over 1991
to 1994. Weights are estimated from mean weight of fish from each

quarter multiplied by the number of fish caught in each five-degree
square.
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Wahoo catch (kg) by year from 1991-1994
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Figu

re 30. Wahoo catch (kg) by the longline fishery by year from 1991 to 1994.
Weights are estimated from mean weight of fish from each quarter
multiplied by the number of fish caught in each five-degree square.
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